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/4’5 Department of the Navy
Y /),,/’ Naval Electronie Systems Command
~ Washington, D. C. 20360

Attn: Mr. C. S. Hollander



IIQ-46 e UNITED STATES ATOMIC ENERGY COMMISRION
(9-64) REGULATORY MAIL AND RECORDS SECTI :

including enclosures _thereto .. ... P
is acknowledgzeu and hus been assigned :

Docker No. 40-3063 .. or ConrtroL No. - oo
Please refer to the above number(s) in future correspondence.

Date Received: .. January-29,-1970.-

This is an acknowledgment form only.
It is not a reply to your communication.
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From: (omsander, Raval Electrenic Systems Cosmand

To: {omaander, Hunters Point naval Shipvard
sy A sesteblishuent Group =Attn: Mr. R. C. Tartaul_. - L R IR

Supj: Akl Spurce Aaterial Licensg 6. Sz 374

wef: (@) FOHELOW belween e, A. klelwasser, Wit sisestaniishuent broub,
and tir. Hahaffeoy, SAVELEASYSCOMBQ on 3 FED 1376
ncl: (1) ARG letter rep o oFh 4U-5063 of - FLB Y970

1. inclosure (1) covers the termination of subject license and is being
forwardes in accordance with the telephone conversation, reference {(a).

Copy to. v
sut{tode 74) ;j G. WILLIAMWS
by \J’ dir‘ectIOQ

051 reading file

HMAHAFFEY /mi tehell
61457 - 2/9/79
Serial 0206-113-70G
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Eiv!siun of ﬁat&rﬁaﬁs Liteﬁsin#
U35, cAtomi¢ Emargy Cnsxﬂssian
Mashingtaﬂ il o ezcsas

\caatains;reqaasiasisupple 5talgiﬁfﬁraaticn
tne terﬁdna:ian of subj&ct lictnse.

; : 'rewiewed andlfnciuéas,tha ﬂisg&sitieﬂ f source
mat&rial and dacantamﬂnatiaa procedures usad In connection with the dis<
§§¥abli§hment cf.ﬁRﬂL {ﬁaval ﬁ&dfc?agica] ﬁ&faasa La%aratary) ‘atithe

pyar T

MAHAFFEY /mj tchell
‘61457 '=51/27/70 -
..'-.Serial 0126 053—70




L ﬁ.S. “Atomie Energy Ccumizéion,“ _
: Washington, 'D,C. 20545 ! | ‘
Faval mectronics,systems‘mmnand _(t‘:ocle 05163) :

(a. BFBNS 1tr Ser No. ‘3300-13?18071_& fao Nov 1969, ‘wflst
(b) WAVELECSYSCOM 1tr 9900 Ser No. 5-0516 of 7 Jan 1970,
“wi/encl AEC 1tr IML:DFH ‘340-5063,0:?‘23 Dec 1969

. I Reference (e.) requeated. tha.t AEG Source‘l!a.terial License No. QSMB-STG
be temina.ted ‘’Enclosure (1) ‘'of reference (b) requested = report mdicating .
tivityj 'im:d_ cmztamination Lnits have b t :

‘ Stanfora Univeraity, «Stauford,
_Calif., Raval ‘Ordnénce’ Laboratory 'White 0a.k “Silver Bpring, Ma.ryland,

Los Alamos Scientific Iaboratory, {Los | Alemos,’ s New. Mmdco' GulLf General |
Atomic, Inc., San Diego,Calif.s pnian Ca;qbide corp. !-12 Flent, 0ok

Ridge, Tem.‘tand to mear meering CO., Inc. W&lnut &'eek,'
for mte diaposal. et !

m _:conta.ined 1exrtire1y in MDL
l‘nclaswa (1) cavera_l_’ decmta.minmgion yroced:ures in connection

made on ‘a1l floors. | Wherever contamina.ted areas ‘were found, ithe’ radio-
aetive. empmants were ‘elther decontaminated or removed ‘and disposed of.
Upon comletion of the’ deconta.mina.tim effort no fixed alpha radicactivity
could be detected amrwhere in the building.” . The maximum level of detectable
fixed beta~gama activity was'less than twice background (0.04 mi11irad’
“per hr). 'Similarly, |there 'was no measurable amount of removable alpha or
' ‘beta-ganm ectivity. ! None. pf the 1evels Zisted in’ the enclosure af ref- -
erence (b) wa.s exceeded. 'r 5 : o




- UNITED STATES '+ 0
IC'ENERGY COMMISSION

s e

ATOM
St A gy S : B
2 WASHINGTON, D.C. 20545

‘7‘EhECf?i?JQ§9fg;f :

i 40-5063 1

Department of .the Navy

Navél;Elect?onic}SYStems;Coﬁhand

Attention: | Mr, M. G. Williams.
 Gentlenen: <

"iﬁ@f;piy.foéybﬁr; équESf;aété&“Novemberf26;;ié6§?t§906gééi;ﬁiif-}ﬁsiﬁi;,

~for termiﬁatidnibffAEcISource}Ma_ériél!LibenSéjNo;%SMB%376;?wéjwilljﬂ
need ia report indicating that the_ encl s have
‘been met for areas ‘and equipment usediin: :
-authorized under License No,!SMB-376,"

_fSouréeiénd_Speéiélgﬁéé;gar-

Division of Materials Licensing.

‘"Radioacti




. RADIOACTIVITY LIMITS 'FOR UNRESTRICTED RELEASE :OF
- :FACILITIES AND EQUIPMENT CONTAMINATED WITH . °

"SOURCE AND/OR SPECIAL NUCLEAR MATERTAL *

i

S d
3
]

The aximum“amoun of fixed alpha.radioactivity in disintegrations per:
minute’ ‘per 100" square centimeters on buildings or equipment sh uld not
;.exceed 25 000.50' : S N g e

}The average amount of fixed alpha radioactivity in’ disintegrations per}
minute per: 100{square centimeters on buildings or equipment should notf
: exceed 5, 000 i e ‘ : _ o

(The maximum amount’of removable (capable of being removed by wiping ‘the
_.surface with a filter’ paper 0T . soft absorbent ‘paper) . -alpha radioactivity
in- disintegrations per mihute per. 100 square centimeters on buildings or
eQuipment should not exceed 1 OOO.ﬁ_E o S ER TR :

Q;The maximum level at one - centimeter from the most’ highly contami-f
iiinated, surface:of a- building or: piece of: equipment measured with an
;,opendwindow beta-gamma survey ‘meter through ‘a tissue equivalent
‘absorber of not more than seven; milligrams per square centimeter

'.should not exceed one miliirad per hour.es' ;

'EiThe average radiation level at ‘one- centimeter frOm the contaminated
surface of ithe building or . equipment measured in the same manuer
,shOuld not exceed O 2 millirad per hour. v : fo

The contamination limits for abandonment of facilities involving U~233
or’ plutonium should not exceed 1/10 of the limits in items 1, 2 and 3

élA reasonable effort’should be made to minimize;the
;.contamination present. o Lo ;

Surfaces of premises, equipment,or scrap likely;t

‘be: contaminated .and -of such’ size, construction, or

:location as :to make the surface inaccessible for‘?"

. purposes “of: measurement, ‘shall be presumed to be .
;jcontaminated in excess of the levels specified above.

‘;Premises, equipment or scrap having contaminated
surfaces ‘which have been ‘covered by . painting, metal
. plating’ or other: covering material should be- pre-
“sumed  to be’ contaminated in excess of the. levels.
‘speclfied ‘above, unless it can be established that:
‘the contamination was below the above levels prior
'to applying the covering. : .




JCommander, Bamal,Electronic_SystcmsﬂCOmmand
,Commanécr, San’ Francisco Bay*ﬂ val Shipyard

mm:eu ‘etvsen ¥r. Mohaffey,:
| 6. JAH 2970 ¢

1.. Enclosure (1} covers m request’from the Atomic Enargy'Comminnion
releventito’a! lreport indicating that radioactivity 1imits for un- <.

restricted release o' racilities L equipment“ ontarinated vith's urce -
b N ?Bubject licenae. o




ATOMIC ENERGY COMM]SSION.
; WASH[NGTON DC 20545

DML:DFH
40-5063

_Départment of. thq ‘Navy
_Naval Electronlc}Systems Command

LGentIemen

;In reply to your request ‘dated November 26 1969 (9900 Ser 322"- 0516),
:for ‘termination :of AEC Source. Material chense No.,SMB-S?G, ‘we willi i
‘need a report: 1nd1cat1ng ‘that the’ enclosed contamination’ limits have :
‘been: met for . areas ‘and equlpmentﬂused in’ con3unct1on Wlth the mater1a1

fDon F.- Harmon 7
<Source and’ Spec1a1:

-?Materlals Branch_=

Enclosure:’




RADTOACTIVITY LIMITS ‘FOR' UNRESTRICTED RELEASE OF
“FACTLITIES AND EQUIPMENT CONTAMINATED WITH -
"SOUBCE AND/OR SPECIAL NUCLEAR MATERIAL -

:The maximum amount of fixed alpha radioactivity in disintegrations per_
minute:per: 100 Square centimeters ‘on” buildings or equipment’ should not
exceed-zs 000.. iR 5

_The average amount of fixed 11pha* radioactivity 1n5disintegrations per;

isurface with a filter paper or soft absorbent paper) alpha radioactivity_
An disintegrations per minute per 100 square centimeters or buildings or:

ﬁ The maximum level at one centimeter*from the mostihigbly contami
“nated surface ‘of.a building or ,piece of’ equipment measured ‘with" an_

open-window beta-gamma survey meter through a: tissue equivalent
._absorber of not more than. seven. milligrams per square centimeter
,‘should not . exceed one millirad per hour. :

“The - average radiation level at one. centimeterrfrom the ccntaminat d.
surface ‘of ithe building or’ equipment measured in the same manner '
should not exceed 0 2 millirad per hour.'

; or abandonment of facilities involving U'233
-1, ”2 and 3

A reasonable effort ‘should be made touminimize the
contamination present.'"- : .

Surfaces of premises, equipment o scrap_likely ro
be’ contaminated “and of ‘such size,: construction, or
location as to makethe surface ‘{naccessible’ form-
purposes .of measurement, shall be presumed:to be
contaminated in. excess of the 1eve1s*Specified above.

Premises, equipment or scrap having contaminated
surfaces which have been covered by painting," metal
plating or other covering material should ibe- pre-fﬁ*
sumed ‘to be ‘contaminated ‘in’ excess of :the levels
Specified above, unless it can’ ‘be established that
‘the contamination was below‘the above 1eve1s prior
‘to applying the covering. ¢ ;




chwander.«
hﬂhief_

_ﬂivtsicn of Hateriéls Licensing
«H. S, Atonfc! £nergy Commissio L
\ "ﬁv.c 054 T\ ETAY

ﬁHECO.‘l,bemeen‘ !«ir. mnaffey. HQ
\;ggé Disestablishwent Grcup. ﬂﬁ¥SHIPYB,

gaspasal ‘a8’ radioactfve wasta of ‘the natural Uréni&m. ﬁranium dép!ated

Y 11sotope, :and Thorfum authorized under 1icense SM3-376 were ‘discussed
during ‘the e telephona! ceaversatisn,;raferencei(a)..zA reporton the diss,
position of the matarial 1s in preparation by tha hRaL Bisestablishm;nt o

: wat the Shipyard. : SR

MAHAFFEY/mi tchell
61457:-:11/26/69 =
~Seri 124-112- -69




FRANC!SCO BAY NAVAL SHIPYARO
SAN FRANC!SCO. _ CALIFORNIA 94135 :

N REPLY REFER T )

=fCommander, San’ Fran01sco Bay Naval Shlpyard;-u
f;Chlef ‘Division of Material Llcen51ng, :
U8 Atomic Energy. [Commission o o ;
Commander, Naval Electronlc Systems Command (ELEX 05163)

fTermlnatlon of AEC Source Materlal Llcense held by NRDL‘

Kh S ollow1ng the dlsestabllshment of NRDL on' 3. November_l969 allg

- remaining. ‘functions were transferred to ‘the NRDL Dlsestabllshmentf
Group, - Sen’ Franc1sco Bay . Naval Shlpyard, San Franc1sco, Callfornla._
qSource Neterlal license: SMB~376 1ssued to NRDL on: June 29, 1967 wa.s
aretalned in the transfer,;;ﬂ{_;' :

12.,_It is. requested that’ the NRDL Source Naterlal Llcense SMB-376 be
'termlnated at-this’ tlme"'iAll exlstlnv natural : uranlum and thoriuwm:
sources have been transferred to- other act1v1t1es with ‘the. remalnder’
dlsposed of &as radloactlve waste, " There: 1s no further need for :
”such materlal at thls act1v1ty.-.' -T_‘t_, ‘ ) B

By:direction.







UNITED STATES i:."
_TOM.IC ENERGY COMMISSION

WASHINGTON DC 20545

40—5063

:D'epartment of. thle Navy _
Naval Electronic’ Systens Comman
fashmgton, D. C._20360': % :
. '_'M.: G, Williams

-Gentl emen:

Thank you ‘for your letter dated: September 330",’]'1968'

‘notxfyln'g"ﬁs fa c'!hange in the membersh:l.p of_ the' Rad1010g1cal

D1v151on of Materlals Llcensmg :




L _
Fx:nhm and qualiﬁcatim of. the Conmittes m wwemd Ari .mlaama

wileh are yeplacement sheets Cor supplemental msterial previouﬂy Bube
'-_::itt.eﬁ with appneatm for mwal of wﬁjact. llcenzeg, LR




ATOMIC ENERGY COMMISS]ON .
WASHINGTON n.c. 20545 :

"IN REPLY REFER TO:

;DML :R'I"P\.T s
70-35
.:ll-Of5063 o

Mr. :‘C 8, I-Iolla.nder' ‘
Your reference._ ELEX- 0516
A ' 9900

Ser 371

: Dlvision of Materlals Llcensing ;
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mrem mmzw '

mm/mtchen;
(61457 = 19/25/67
Serial 670922-911-




(a) NRDL J.tr 730. 1 M/km dtd SO‘Jun 1967
0-89 AKljpldtd 29'Dec’1964. " -

| Pages 3and3a’ Radinld

Ty

Quﬁnfacationa {two (2) '1

i As arvesult of & recent ‘change in taﬁ'ing at ?NRI)L. it ia necessary
to make a changg in lthe _fmembership of the Radiological Bafety Cogxmittee.




_-Chairman,: Radiological Safety Committee, ‘NRDL ..,November 1962
to date, Associate Scientific Director, NRDL, November 1961 to date
;Scientific Liaison Officer, ONR, LOndon, England ]uly 1960 - October

961; Head Chemical Technology Division, NRDL," December 1951 ]une.
1960; Consultant, NRDL five (5), months -1951; Consultant, U.C. Radiation
\Laboratory, Berkeley, California 16 months, Assistant Manager and
Director, of Research “for. Scientific Service, Inc., ‘:-'Berkeley, California-

18 months; Radiochemist, AEC, Advisory Field Service Oak Ridge, k

‘Tennessee-six {(6) months, Supervisor, Chemistry Department, Clinto
.,Laboratory, Oak Ridge, Tennessee*four (4) years;: Research Chemist

3 Armour Research Foundation, Chicago, Illinois, one (l) year‘

*-Albert' L. Smith Alternate Chairman
e -3"'::=3.,Head Health Physics DlViSiOl’l, ‘NRDL, ebruary l962 ‘to "date, ;

Head

1956~ February 1962; Health Physicist NRDL October 1951 Iuly 1956;°

Health Physicist General Electric Corporation ,"‘Hanford Atomic Products

.Operation, ]anuary 1948 October 1951 '

Dr Thomas R Birdwell LCDR, MC, ‘USN,:Alternate Chairman

i “Head, Medical Department; "NRDL, July 1967 to date.;, Research
Pathologist, Biologicai and Medical SciencesJ_Division, NRDL, 1966-—1967
Pathology Resident, Department of Patholoqy,wﬂU S. Naval Hospital, San
:Diego, California ‘1962~ 1966; Internship, U.S.* Naval I—Iospital, Camp
-'-Pendleton, California i 19 61 1962 M D., Tulane _University Medical School,

Dr. Edward L," :
‘Head, Biologica and Me ical Scie ,Division,
o date, Head Biophysics Branch, NRDL, 1956-April 1959; Head 'I‘hermal
njury Branch,” NRDL 1952-1956; Inve stigator in Thermal Injury Branch;' NRDL,‘
April 1951-September 1952; Assistant P ofessor PharmacologY. George'-Wa’sh—
ington'University'"-Washington y ' DC ]anuary ‘1950-April-1951." '




Radiological Safsty Gommitice Members and Qualifications

a;, _ .NRDL, November. 1962
: Associate Scientific’ D1rector, NRDL, November 1961 to date; .
: Scientific Liaison OffiCer, ONR London, Bngland Iuly 1960- October 1961,,
“Head, Chemical Technology Division, 'NRDL, December 19 51-Iune 1860
-Consultant NRDL, five (5) months-lgsl Consultant ‘U, C: ‘Radiation
Laboratory, Berkeley, Callfornia =16 months, Assistant Manager and :
Director of Research for Scientific Service Inc. ' Berkeley, Californi
18 months; Radiochemist, AEC, Advisory Field Service, Oak Ridge,
Tennessee 8ix’ (6) months, Supervisor, _Chemistry Department Clinton'
._,Laboratory, Oak Ridge, Tennessee-four (4) years;, Research Chemist,
,_‘Armour Research Foundation, Chicago, Illinois, ‘one" (l) year.

Albert 1: Smith : Alternate Chairman :

7, Head, Health Physics Division, .

Head Radiological Safety Branch Health Physics Division, NRDL }'uly
1956~ February 1962; Health Physicist, NRDL, .October lQSl—Iuly '1956;
I—Iealth Physicist "General Electric Corporation,*Hanford Atomic Product
Operation, ]anuary 1948-October 1951.

Dr Thornas R Birdwell LODR.. MC, USN, Alternate Chairman =«

;  Head, Medical Department,: NRDL, ]uly 1967 to date."‘Rese_arch 3
Pathologist, Biological and Medical Sciences Division, 'NRDL,1966-1967;
Pathology ReSident, Department of Pathology, U. S, Naval Hospital,’ ‘San
Diego, California, 1962-1966; Internship, U. S, Naval’ Hospital Camp
Pendleton,: California, 1961—1962 M D., Tulane University Medical ‘
School 1961. : :

Dr.- Edward L. Alpen

‘Head, Biological and-Medical Sciences: Division, NRDL, April
1959 to date, Head Bicphysics Branch, ‘NRDL," 1956-April 1959"Head
;'l‘hermal Injury Branch, NRDL' 1852~ 1956, Investigator in Thermal Injury
Branch, NRDL, April lQSl-September 1952 Assistant Professor Pharmacology
George Washington University, Washington, D.:C .,Ianuary 1350-April 1951,




Nucleonics M\risioa.* October’ 1962-3 uly 1966 Acting Head.
‘ 1961-1962, Heid. '

Chemicai ‘I‘achnol‘ogyﬁivitiona :
g
I
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| ATOMIC ENERGY COMMISSION
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ABLLY,

SOURCE ,ﬁanrramm;iix.céﬂs;k --

" Pursuant to the Atomic Energy Act of 1954, and Title 10, Code of Federal Regulations, Chapter 1;
" Part 40, "'Licensing of Source Material,” and in reliance on stutements and representutmns heretofore
“'made by the licensee, o license is hereby issued authorizing the licensee to receive, possess and import
*- the source material designated below; to use such material for the purpose(s) and at the pluce(s)
' designated below; and to deliver or: transfer such material to persons authorized to receive it in
- accordance with the reqgulatons in said Part." . This license shall be deemed to contain the conchhons
specified in Section 183 of the Afomic Energy ‘Act of -1954 and is subject fo all applicable rules,”
regulations, and orders of the Atomic Energy Commission, now or hereafter in effect, including Title 10
. Code of Federal Regulations, Chapter 1, Part 20 “Sto.ndo.rds for Protechon Agcunst Radmhon ' und
b to any condxhons specﬂxed below S BT S (R

FavaTi

LA WL,

ST aYiTaNATa T

*M&M.

airi
_.—

J."-L'Z-“

&’.\MA‘A

L

3 Llcense No.

PLING)

SMB-376 ‘as. reneved’
4. Expiration Date

¥,

DR LPLABLAR A

WAL

T R T AT T8 Tl BLe
b2

_connmons

8. ;Authonzed use (Unless otherwise spec1hed the authorized place of useis the licensee’s addres
_stated m Item 2 o.bove) :

912915

T

e

o

SLARLAS

S

For use :in accordance with .the proceduresidescribed in-the licensee 5
applicatlonfdated June . 29," 196"{. : :

ARAARL AR

] 79 Authorized places of use The address .stated in’ Item 2. above and’ any
Commander Na.vm Eioctromcs nuNﬁW;,,Am or'Air Force- facility withln the

: ——— "“"ted,-ste.:kes,...provid a. the use ’ of the materisl
:)M ,I‘TAVELEX 0516 1¢ ‘under :the sup rvisjon’of the licensee.

o

ARLAWL

—— Cmenr Wty sy

Mo----..-.----....---

muNA.t um:,
_". By Direction

13 s oommu:mr an'rma orrx:z: 1962 0 -a:ms e DOI"I. 'F. Harmon
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“UNITED STATES

ATOMIC ENERGY ¢ commxssmN
WASH\!NGTON D.C. 20545 5"

Department of the Navy
‘Navel Electronic:Systems:Command .
.Baileys Crossroads, Virginia 22041

Enclqsure T
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FURM AEC—Z N S S S . ' FORM APPROVED :
o ‘ : T (. R BUREAU OF BUDGET NO. 36- ROOZ

: Prev:o\u ed‘ttonﬁ
are cbaolete.

APPLICATION FOR SOURCE MATERIAL LICENSEI

i

Pursuant to the regulauons in Title 10 Codc of Fe_deral Regulatxons, Chapter 1, Part 40, apphcatmn is hcreby
made for a hcense to receive, possess,’ use, transfer dehver or, 1mport into the Umted States,’source ‘material -
for thc acthty or actwatxes described. : - Tt LR (RS R R ' T

o

1. {Check ons) .

0 (a). New 11cense 2y nd
[0 (b) Amendmeént to Llcense :
E (¢) Renewal of Llcense No.bﬁMB"'si 6
0O ). ‘Previous License No. .

4 STATE THE ADDRESS(ES) AT WHICH SO
i L

lSe ‘ supplement 1)

rs BUSINESS OR OCCUPATION RO ool (n) IR APPLICANT IS AN INDIVIDUAL.ISTATE 3$¥$m4- 4b) AGE ;}1@!9‘1&]’ A

L ?_1

U, 8 Navy :_3;.'1_ _ 2| NOEaPp ﬂcabl St R sl Y | Net applicable|
1 JDESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL wWIlLL BE USED ‘ . :

Laboratory is'a La‘boratory engaged in basic’ and applied :elearch on the physical.

i R I P el gl

‘chemical and biological effects of ruclear and thermal radiation,’

emphami _ 'upon those factors relating to the requiréihenfi' of ‘the military lervices.

8. STATE THE TYPE OR TYPES. CHEMICAL FORM OR FORMS. AND QUANTITIES OF SDURCE MATEF!IAI. YOU PROPOSE TO RECEIVE.
| POSSESS, USE, OR TRANSFER UNDER THE LICENSE .7 5 Yy _
e (b) CHEMICAL. FORM - (c) PHYSICAL FORM (Includmg ey MAXIMUM AMOU'NT”AT
SETHE g+ Y o U or TR.) = sy LANY ONE TIME {in pounds)

TaL

NATU HAL. URANKIUM

© g rarme v b we

URANIUM DEPLETED IN .
THE U-235 ISOTOPE = ¥

THOR!UM (ISOTOPL) ShAS AR o d S PR : .
BT IS P T LT i R ki - T L SRRt V.AnY.J*ItH"
(e) MAXIMUM OF SOURCE MATERIAI-. YOuU Wikl HAVE ON HAND AT ANY TIME (ln pou.rlds!

560 Pounds ~ 7 17T, B

l’a—am . B i

e AA LT

9. DESCRIBE THE CHEMICAL, PHYSICAL/ METALLURGICAL, OR NUCLEAR PROCESS OR PROCESSES IN WHICH THE SOURCE MATERIALWILI..
.- BE USED, INDICATING THE MAXIMUM AMOQUNT OoF SOURCE MATERIAL INVOLVED IN EACH PROCESS AT ANY ONE TIME, AND PROVIDING
THOROUGH EVALUATION OF THE F'OT ENTIAL RADIATION HAZARDS ASSOCIATED WITH EACH STEP OF THOSE PROCESSES :

H L Vasa g-, Tl TR I;“‘_' TD'fL;’i"’iq 1u

(See aupplement 2)

lO»DESCRIEE THE MINIMUM TECHNICAL QUAL.II'ICATIONS INCL.UDING TRAINING AND EXPERIENCE THAT.. wikLl BE REQUIRED OF AP-_
PLIGANT'S SUPERVISORY PERSONNEL INCLUDING FPERSOM HESPONSIBLE FOR F!ADIATION SAFETY PROGRAM (OR OF APPLICANT lF

APPI..ICANT 15 AN INDIVIDUAL) Bumgj ‘s;fu.}blaq;x ‘V)

11. DESCRIBE THE EQUIPMENT AND FACIL.ITIES WHICH wiLL BE USED TO PROTECT HEALTH AND MINIMLZE DANGER TO LIFEOR PROPERTY

: CAND'RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISTED INITEM 9; INCLUDE: {a) RADIATION DE‘TECTION

i - AND RELATED INSTRU MENTS {including film badges, dosimieters, counters, &ir sampling, and other survey equ:pment as appropriate. . The description of

rndutmn)dctecuun mslr‘uments uhuuld include the mntrummt charactenatlca !uch L) type of radution detected, wmdow thlckness, Ind the range(s) of each ln-
- strument ", L X . 3

_(b) METHOD, FREQUENCY 1 AND STANDARDS USED IN CALIBRATING INSTRUMENTS I..ISTE.D N {a) ABOVE NCLUDING AIR SAMPLING
EQUIPM ENT (for ﬁlm badgcu. lpecnfy method of callbratmg and procesmng. or name uuppher) T TS B s
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San Franciaco.

Q,ncluding on/off-site ‘chemical procedures

at irradiation'faeilitiel authorized to’

conduct' andl or. a.IIow auch procadurea to be ‘pe‘rfgz;med.
ir3




Natural ; uranium in micragram to gram amounts is
‘the following




96‘3? to date; Chairman. RadzoisotOpe ‘Committee, " ; r
962 -March 1967: Aasociate Technlcal Director_. NRDL. Novembe '

uly. 1960#0::1;01:@1' 1961; Head. gChemical Technology Division. NRDL
Decembe 1951-'June |1950. Consultant. NRDL. 4£ive months-l?Sl'

Advieory .‘Field serﬁc C
Chenﬂutry“nepartment f'(':lintongbabcratory. Oak R!dge. Tennessee_' )
C - ; Chicago.

*Head, Health Physics Division, «NRDL .;February,l%z to data.
Head, Radinlogical Safety Branch,’ Health Physiea Division,’ .NRDL'“
uly’ 1956-February 1962; Health' ‘Physicist, NRDL, iOctober 1951<"

uly 1956; Health Physicist.TGeneral Electric’ Corporatinn" ’Hanford_
_ Atomic'”Products"ﬂperation, January 1948 Octo'ber 1951, _

Dr. MyronI Varon,: cna.’"mc.:-usw. Aue'mate'ft:hairman

. Radiological Medical Director,' NRDL, ‘August 1965 to date
Ph.D. I)epartmant of Radiation Biology.' 'Universlty of Rocheater.
1962.-1965; Radiological Safety 0£ficer. 'USS Long B_ea;:h. 1960-1962;
AEC," Naval Nuclear Power Program. Idaho Fans.fuldaho. 1959«»1960.
Armed Forces Special Weapons' Project. ; 1958-195 B;Medical 0fﬁcer.
USS Lenawee, | (APA-195),"1956-1958] Internship, Coc mty Ho
1955 1956, M. D "!51Norﬂwestem University. 1955.

-.-:'Dr. Edward L.: Alpen i ' ' :

‘Head,* Biological and Medical Scienceu Divisio

‘ 1959 to date; Head,: Biophyaics Branch, {NRDL, 1956-April 1959,
Head, ‘Thermal’ Injury Branch,” 'NRDL: 1952-1956 Investigatori _
Thermal Injury. Branch,’ NRDL. ‘A'ﬁril 1951-September 1952; Ass
Profeaaor. Pharmacology. George Wanhington Univeraity. Wa.shington.
D. Cay t.'l’armary 1950-Apr11 1951. B




.Bupplement3 (Itern’10} (Continued)

Evaluations Divisian. May 1959-September 1964;" Radiological Chemief,-;
__Military Eva{gations Division, Decemberﬁ-’1956-May 1959; Radiological. -
“Ch March 1952 "December‘,1956'“‘

y \ N ' ;;November 1966 to
date, Head Nucieonics Division. NRDL. November 1965-»November |
1966; Physics ‘Consultant to Scientific’ Director. 'NRDL,".1962-1965; :

_Fulbright Research Fellow,” Asrhus University, ‘Aarhus, Denmark; |
1960-1962; ‘Head, ‘Nucleonics Diviqion. ‘NRDL, ! April 1960-Auguat 1961,

' Head, |‘Radiation Characteristics and Effects Branch, iN}I?UI)L 11959-:

1960; Head. ‘Nuclear Radiation Branch, INRDL, "1953- 1959, Aasintant

-”Professor.‘Physica aahington Unlversity.»St. Lauis. ‘Missouri,

1948-1953; Research'Assistant, Indiana Univeraity.":" 946-1948."
Teaching Assistant. lndiana Univ _ slty. 1940 1942 ' 5

" 4

Head Applied Reaearch Branch.

Reaearch Specialist, Atomics International. 1959-1961; Hea.d. o
Analytical and’ Standard Branch, ‘NRDL'. ‘1955 1959. In atigator.
NRDL, l194s- 1955, 3 ST SRR ‘ B |

Dr. .William E Kreg_e_r_

. »+;Head,? Physical Sciences Division,’, ,
date, D:ractor. Cyclotron Project. .NRDL November 1965-1966;
Head. Nucieonics Division. 1NRDL 1961-1965 Head. Nuclear“




By dose rate and
_-contamination




Modei 11
with ngh
Denatty

i LAYEE
; Ionization
fChamber

y “dose rate-
monitoring .

ﬁ-y hang:} and foot

a'ﬁ- and y;_dose
rate and contamlnation

,contamination

: _monitoring. o

?'Neutron dose rate
\ onitoring.




Supplement 4 ‘(item 11a) ‘{Continued)

y ‘personnel dostmetry

i

'Maaa{é;;_x':f

Dostmeter 4 10 'y | personnel dosimetry,
zm-:.ss/pn

-Dosimeter, _ :
Landsverk with “pocke
adjustable; 0
.finger rlng

Reader- Electrometer
Landsve:k

osimeter

Mogiel 850




Ll

and 1290’ 5
ﬂlter ﬂlm

_}B&stman_ :
NTA film

AirSampler

“hdr Sampler

‘Chicago Model
151A'with scaler
mterchangeable

GM éouﬁier :

falbt\'a\it‘ ‘3060_ T

rreading pocket

Chamberi g

‘Charging direct reading
pocket chamber.

" :‘{:'i-\r : personnel

collection .

;f‘p--y air,’ water' and
‘fwipe sample counting._




Radiation In—-
'struments I

5Laboratories
Scaler with @
Scintillation
_Counter

_Nuclearx'Chic‘eago _
Scaler Model 202 ;
_with interchangeable
alpha and beta '
scintmation counter

Z'Channel Spectro- :
‘meter with 4% x4“
. sodium iodide -

thallium jactivated

wipe sample dounting.

B air, waterand -
wipe "s_ample counting_







21, .Two fenced'areas for. torage of' radioactlve waste for ultimate
disposal by ABC licensed waste contractou b : h

‘Bloassay. screening of personnel is accomplished by gross ‘beta
determinatlons' ; Rare earths and heavy metals are precipitated from urine '
by B reagent containing ammomium"oxalate, oxallc acid and ncetic 'ucld
The precipitate is beta counted.* '

fUranium 1s separated £rom urine by 1cm exchange 'ethod_g and counted
for alpha and/ or beta activity. :

‘A whole-body counter with a 4"._ . 4" NaI crys 1 shielded by an _8"' :lron
wall room and coupled to 2’100 channel spectrometer pr_ovides a means for

estimating ithe’ quantity and’ :ldentity of gamma-emitters
counter is used 1n ca ses of suspected bodyg uptake of c rtain radloelements




‘ Eeded (instrument mﬁlfunctlons,?‘il'
;_a canbrated source range --‘Sourcea ‘s‘ed are Cébalt-sﬂ, 05-137, Pu—Be,

Ry

' ountingm Systems are initially calibrated for operating plateaus ‘and .
,_'-'c:hecked daily with, calibrated standards for instrument ‘performance.
‘When' counting systems are . : erviced they are then recalibrated.

Th ‘standard film badge dosimater used at NRDL haafﬁve ﬁlters of .
hickness ‘0,032" aluminum;+0.027"1ead, 0,015"cadnitum, and 0.010"
;paper and 0. J125", plastic. 1t can ‘be calibrated so &s to give effective
‘energy, .'lnformation as wel.l as dosage Anformation. 'The ﬁlm used isa two-
film packet, containing DuPont 555 and 1290 ﬂlm nd can measure gamma -

exposures from 25 mr to about 3000:. L

- 'S;.The DuPont 555 and 1290 ﬁlms are "calibrated for response to beta
adiation with & normal uranium plaque ,"and for ] response to gamma radfati
ith a Cobalt-60 source, 8nd various energies of X-ray, using NBS-
ertifled thimble chambers asa standard. g'*All calibrauon exposures ar_ :
ade with the ﬁlm inside the badge. 1 ~ Ly ERT A T

o Neutron ﬂlm badges (NTA ﬂlm) are also used when nautron sources 4
‘are handled, or when personnel are in’ pro:dmity to ‘nuclear reactors or |
‘neutron producing particle acceletators, A neutron film badge service ls
supplied by a commercial ﬂrm {Radj.aticn Datection Company. Mt. View,
" Callfomia).‘ - - i

Finger ring ﬁlm badges (beta«qamma) are used whenever there 13 the

oss:lbility of hand exposure In excess of that measured by the: body badge.’
“A finger ring service'is. supplied by a3 commercial ﬁrmy (Radiation Detecﬂon :
Company, Mt. View, Callfornla)




,..The poucy‘ior hood‘ work _15 that no aerosol producing operations:'are _-
_special canta_inment systems ‘such .asﬁ ove

3"i'taminauon:m'a}'r be a problem. The iace veiocity of all hoods was Set

v 1 i

;at 100~}25 linear feet per minute.

to the exhaust fans only. Tt is estimated. under these conditions that
about 30% of normal supply alr xs drawn into the building through the




is handied.l Special monitoring servicea are provided where any
axperimental or mairxtenance operation involvu an pnuooal ra@io-

_pocket dosimeters, and a ”":""wpri-ate radioclinical examination for’
internal contamination.j_,“" ‘supply of calibrated monitoring’ {nstru-

: monts, ‘adequa.te to rrieasure all typé'f of radia.tions.“ is maint' h:ed .

.3_ active air. samp!ingprogram guarclo against huildup of hazardoua

' airborno conoentrationa of: radioactive materiala.

‘:Radiological Hea.lth. Division oi tho Laboratory performa

phyaica.l examinations. including radio-urinalysis' Ufor all porsonnel

entering or leaving the’ employ of the. Laboratory. and add:ltional
exa.minations during employment ‘aa‘ requireﬁ by the nature of the'work.

» The responsibilities of the Health Physics Divlsicm i clude the
control and accountability of all radioisotopes including oourco
mate rlala uaed in the Laboratory.f' |

_='I‘he control procedurea requirea tho use .of specific forms,
Individual uae-approval forma. called NRDL Form 44 and 44A°
(Figures'l and’2) are initiated by ‘each experimenter when a particula .
radioactive ‘fnaterlal is. required f_I‘his experimental pian 15 reviewed
by’ tho Division gadiologioal Sa.fety Committeeman who hals uper-

approved the completed form. Lit is au‘bmitted for review to the Health

J:Physica Division. . The Health Physics Division inveutigates the requeat
and recommends safety requirements ‘for the partioular experimental

: oetup. on NRDL Form 76, Llsotope Procurement Investigation (Figure 3)
Tho Form 76 is'then aubm tted with the completed Form 44 to the Chair-
man of the Radiological Safety Committee for, revlew and ﬁnal a.pproval.
A purchase order and procurement of the radioisotope ia ’then proceased
aftor final approval is grar‘xted. : ' '




»All shipments _ -
.m_to_the ‘Health thsics Division where I;Iealth Physilcists or technical
7 person'nel un@eg thoir‘f oupervision. rop'en the packa.go, *,g In each ]
=i_1;atanc they o;xduct a radiological survoy, perform any necessary

:'*‘v_ho otivity content”of_ the.fmate_rial;

ik

orxj-anea.n‘ t'orage vault in the lsotope' storage rooi:n.,

shielding. thicknesnes (1" 2", an
*from 'the ‘storage vault by a’ remote controlled traveiing crane of 3 ton -
'fcapacity. I To avoid non-nuclear accidents in storage a_nd experimental
areas, the iollowing is carriec‘i out.”' R 4T S _

Personnel are indoctrina.ted in aafety and good hous ekeeping
fpractices for Laboratory operations by their immediate supervisors.
Work spa.ces are’ grouped together away from u.nproteléted areas such
as the library. auditorium. ‘and socretarial oﬂiceé Volatile and’
combustibles are stored away from nuclear materiala._ Laboratory
. buildings are inspected daily by the Guard ‘Force \and the Safety
Officer who are instructed to look for fire, ha.za.rds and report them '
for remedial action. San Francisco Bay Naval Shipyard Fire’ Depart-
ment officials - regular].y examine NRDL fire fighting facilities and:
_~make additlonal recommendatlona. : Off-hours inapections are made
‘at frequent intervals by the Guard Forco and the f..aboratory Duty
"Ofﬂcer to insure plant Bafety. . ! _




RADIOISOTOPE USE APPROVAL
12ND NRDL-AA (Rev,3/65)

ROUTING e T : APPROVAL SIGNATURE

o e Branch”x
L Radiological Safety
~Chairman | Rastkmiamiwmm Committee

ViaT" U padiological Safety .-
:(l) Divisi ﬁxﬁixéxmmnpa Gommitteoman

(2) Moolth Physics Divieion .
+It:is requested :that’ appxoval be granted for”the
folloW1ng radioisotopes.‘  :

use:andxtheimgnner‘of use -for the

Radloiootopes s E Chemioal Form e}SpeoialplrradiatippgSeryice

Quantity. (me or gram).|. Date Required. | Activity Per ‘Experimentad

Location of Use . . .| Zone Level

Sblids‘mdM “
Experimental Title or Brief:Description

-Pr9pqsgdf?iOQG@Q?Q;(Attgohf5ketchVor,descriptionjpf.appqrgtus)




MCDIFICATION OF RADIOISQr7% USE APPROVAL.

Use! uniy when modifying'original request, Form | i2NﬁiNQﬂi#44
Prepare ‘originsl and 2 copiles, . ineluding sketches, drawlngs,
After Branch Head has’ signed forward all copies to Codef730.

Investigator & Room No.*- 1:;P:evious_§tub
' | No."Reference

.Cha:a.rman mmm Gcmmiftee. Code‘904]_.t i . Bealth ‘Physies .Divif;lon,
It-iszrequestadkthat_the;following.modification:of«original>12ND‘NRDL~44 be approved:
. . PENC . e s t,,,:_:t. ‘ PRSI J' e g L el R R il . g

‘Signature

4Su'.pp.1¢ment 7 (Item 12a)




' _Suppleme.nt 7 : (It_em. 12a)

R

'RADIOISOTOPE USE INVESTIGA'I‘ION"
12ND NRDL- 76 (Rev &’“‘5)«':




‘action s.s gJ,\ren 'to containment or, commination and prevention of
"'Personnel deccntamxnation, :lf required, 15 ;

.‘and correction of the _cause'of incident folié:wls"

Ta cope with ﬁres, glove boxes are equipped with dry powder
‘and/or Hquid chemical fire extingulshers. “iIn addition,”COz and
"H,O fire 'extinguishers are ‘conveniently Jocated throughout NRDL .
bqudings i Buildings are 'equipped ‘with automatic sprinkler systems
&nd fire hose ‘stations, iThe Laboratory is evacuated in event of fire .
by, public address system notiﬂcation. 1Personne1 requirad for duti'és
associated with’ ‘combating ‘fire Yemain in the building.” The local -
Fire Department ‘of the San Pranc!sco Bay Naval Shipyard has been
-provlded ‘with mforrnatlon as to the I.aboratory fire ﬂghting problems v
?amlliarization ﬂre drillp ar  carried out on & periodic basis |




Supﬁlement '9 (item 12¢)

paces where source material is used or. stored ere re tinely
urveyed on'a scheduled basis,’ A rgutine monitoring program’is |
‘also’ conducted {n spaces where radioactive materials are not ;i
brmelly used,’ E}Periodlc ‘checks for’ radiation 1evels and removeble
‘contaminants provide an overall look at the ‘radiological ‘situation
“4n the Leboratory 1:l_‘l-xe monitoring ‘consists of surveys for radfation -,
‘end contamination levels with' ‘portable’ radiation ‘detection instruments.
p;l by “_'wipes of eeverel arees ‘in the space for evidence of removeble
\a!ctivity. HAIr sempling 18 elso ‘conducted if there is a’ pcssibility of
cntaminated:;aerosc’.'l. ;AnY Potenﬂally Jeerious condition is called to .

he attention’of the scientific {nvestigator for corrective’ ‘action’) 1
|Results ef monitoring eurveye ‘are ;eccrded'cn Form_ 12ND NRDL~342
ionitoring | Report (Figure 1), [Results of wipes surveys and air samples
- are recorded on/ E‘crm‘ ‘:12ND_NRDL-‘-‘493..' Heeltthhysics Divtsion Counttng
mata"_ (Pigure 2) s T

enta’ pctentiel eerosol}hezard,ccnﬁnueus air sampling is 'conducted 4
during the experiment "'I‘heee ere evaluated at varieus 1ntervals thrcugh-
: out the experiment o . e .

;_ Fum bedges are P aced throughc it Leboratory. peces t detect any
';;hezerdous redietien levels" "These are processed on a scheduled besis. :

A ccntinucus monitcrmg progrem 1s conducted to measure the radzetlon
1evels ‘st the boundaries of the I.aboretory 8 restricted area and to eesess

“the releese of redlcactive ‘materials to the Iaboretory 8 envtrons. Mroo
samples are ‘collected centinucusly at the' extremitiee ef the' I.eboretcry es
well a8 withi'the Nuclear Technology Divisien 's hood’ exhauet system.

‘ ‘l‘he ‘hood exhaust sample {s monitored during collection with'a waming
level mdicetor. LALL Ieboretory Uquid efﬁuente {except eenitery drains) .
are held in storege tenke end ‘assayed on'a routine basis.’ The radio-
ecthr:lty concentratlon must be below the guide 'listed ln 10 CFR 20 prier :




o, MONITORING REPORT
/12ND NRDL-342 (Rev'3/60)
Date icoiuteit oo f s Report Noo

Descriptio

o .. +| Instrument| . Radiation Intensity .
A st I;u ‘den Meter Keacing [ .ocale;
et L0 58¢ " MBRTeld | Shield i < Unit
. e : -Open:{:Closed ||

Time'




Scaler_.“: - “oiio|:Type of Radiation
Detector___ it ] i

i Time ol Total | =+~ Total Count | "% Bkg: " - |[Net Count

i

““Counted | ¥ Count® _ | Rate - (C/M) | ‘M- - |Rate {C/M)

. HEALTH PHYSICS DIVISION CO

-




¢ : Tha type of waste generated 7

I‘or any alrborne active waste, it {s first ﬂlterec_l before Telease to the

| . Any waste’ ‘generated during 8n experiment will be'fn "

trﬂlligram“pr-less -amountSf The total amount of waste in the holding ‘Z
~11:1(::1: exceed gram amounts before beinq collected by waste

&
i




Dry and liquid waste’ containers,are provided in'all la oratory
paces’ where radicactive material is used ‘or stored’ (Figures 1 and 2).
hey are “emptied routtnely when 3/4 full or, when monitoring surveys’
ndicate they ‘should be removed from ‘the area 1?%Whi19 no upper
adiauon level for removal of a waste contalner has been aet,

f._i‘he astes are removed to either of two fenced areas for treat-
ment appropriate to the type 'of waste,': Solid wastes are packaged
for disposal in *Strong, Tight Crates,i‘(l‘igure 3) with suitable’

shielding TAE required, "being incorporated to maintain radia‘don
1evels within ‘the’ maximum permitted by ICC regulations . f"-?nquid
for ¢ sal'in'gla

licensed wasta contrac:tor
tractors who are c:apable of accepting these radioactive material

fPost Office Box 59 °
160 Industrial Row
gCowell Cahfomla 94524 :




FRoILGT N

U.S RAVAL RADIOLOGICA FENSE LABURATORY
s SANSFRANCISCO LIFGRHIA :

\ER

SLT ISFAGTORY TO

o

/‘/; :}/A.}.r 4.!‘(‘

CHECD(ED H\’




U5, NAYAL RADIOLOGIGMNDEFENSE LASCRATORY . " ' L AL fRodest
- SAN FRANCISCO] JCACIFORMEA » ~ooniiin /ﬂ SR

DRAWENG NO AL?;NA‘HON_

_ DADVASTE éOUTAlNE(L NA- 65+ 101
TWwW ey wzmw '

(.'ou'rmue:\?_
(HEE lQUTE z2).

LeTTers 1S
4 HYMBOLG

__OuTER’ LOWTAINER
T (sEE NOTERL)

&_At?i/yrlom "7;(MF;70L.l 10, ‘r‘:ée- 4. vm _
AL ’pa—sz. TN r?_DL_ WG M58 "'79“""1..

AME DELIGD O (OPPOSITE LIDE




?FIOJ&CT- A, .

US.RMALMDwmcm nuELuwxmw ‘ ! “fﬂ“':-;'
X SANCFRANCISCO JaLiFoRutA 1 NONE 3
4. Dﬂlilhc uo

RAD WA STE Dl 5 PO SAL{_,.,;'EBOX el 246 C '7&» g.

SATISFM’.TOR\’ TO .-

! CHLCM.-) i'Y - AFPHC’UI‘.D BV

1% 24 IN4IDE. FRAMlmai.__;.._;_'
WALLS & ENDSTONLY,NOT. so-'row

{ROUGH "BOX woon)

NAIL BOTTOM | PANEL |
TO 4!4“' W/ 16'd NAILY

£

0.C.; STAGGERED -

she et 12NDNRDL5 42




O APPENDIX A oo o
u. S.INAVAL RADIOLOGIGAL DEFENSE LABORATORY*

8 December 1966

NRDL “INSTRUCTION "5100 104

_JfCommsnding Offioeruand Director
“iDistrlbution Listﬂ b

,\n:igadiological Safetyi'

'(a) NRDLINST P510011; Radiological Safety Manual, NRDI
+(1)” Radiation Health Protection’ Manual, ‘NAVMED ‘P=5055
gﬂc) Tltle 10 Code of Federal Regulations-"

1. Pu rgoseo. To restate the prog“am of radiological health ‘and safety in.
- Laboratory : operations9 and to redefine responsibilities for 1ts'éffect1ve
4fimp1ementationa ‘ e '

3. Cancellation. ' This Instruction cancels NRDLINST 510010,
' 1 and 2., NRDLNOTE 5100 of 2’+‘August 1966 and NRDLINST 5100 1

3.u. E

':f;(l) training and indootr nationv"
(2) 'environmental monitoringq

olicg,. The serious nature of radiation hazards calls . for‘the most
scrupulous ‘cbservance of precautions,? Itiis Laboratory policy that ex—_
posure to" ioni21ng radiation be permltted onl'“i cases of valid necessity
and that 1t be held to a minimal levelo

50" Licen51ng and Controlo It is essen 1a1 hat alljpersonnel be madé'
aware :that this Laboratory s use of. radiation ‘sources is: subaect to .

1icensing9 'control and. inspection by the U, S."Atomic’ Energy Commission::
Compliance with all provzsions of the license is therefore a nece351tyo

6 RESPUHSIbllitIESo.““ i

ao‘ Technical Division'Headsgﬁ'The_Hpad of‘each Technical Division
shall be responsible .for -the: effective. ‘dissemination of radiological
safety rules and regulations within ‘his: diViSion, -for ‘malking personnel
available at reasonable times fox- radiologzoal safety training and -
instruction, and for overall saf ety of - operations in work areas assigned
h1s division° : :




bi”‘Technical Investigator.:!
1ation sources-will: be:responsible : ‘for strict observance of, prescrlbedr
rules of radiological safety, as- applicable both”to personnel and . to

, c. fHealth th51cs D1V1510n.... i .
(Gode 730) -shall: serve as Radlological Safety Officer ‘for ithe Laboratory
‘with responszbility for supervising the ‘execution of . the radlologlcal_
safety program. i Code” 730 will provide. ‘consultation as needed in the
1mplementation of controls for.the hazards associated W1th=rad1at10n
sources. snd the effectlreness of these control measures

'=ﬂda Radiological Medlcal Dmrector. ,The Radlological Med1cal Dlrector
(Code 700) will supervise the combined- radlologlcal health ‘and safety i
. program and. continuously advise the Commendlng Ofﬁlcer and Dlrector (Code
100) W1th regard to its effectzveness.?,;. . . s

. ) X T . S

o Radlologloal Safetv Committee. :
shall ‘in-‘-advance:of purchase, review and approve proposals for use of
radlolsotopes and 1rrad1at10n services._ In: add1tion, this Commlttee will‘
serve as a revzew board in eases of emcessive exposure or hazards.

Radioloﬁjcal Safety Manual.g The rules of radlologlcal health and‘
afety in:NRDL operations: will be. found in reference: {a), whichiis- -based
.on references ‘(b). and (e). References {b) ‘and- (c) are availablelln s
Code 730 for examznation by any NRDL member.aa:
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L REGULATIONS AND PROCEDURES FOR _WQRKING WITH--' |
i ?AND HANDLING OF RADIOACTIVE MATERIALS . |

(1) Zoné “Demgnatlons .’ ‘e
:(2) Zone Markers e

LI e

ment
(6). f_Cr1t1ca.11ty Precautmns ‘
(7) :Trltlum . '. .' I

2 :5.'! "}§ ,fiif'ﬂr @i

'-fvs.-w'.‘ ':n-'i 5;‘“4:‘-{‘

Decontam1nat10n. :

: i'..:;" S
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' '*InJurles.

.T elephon' Ope rator .

After Normal Workmg Hours - _~.:F1rst 1nform Laboratory Duty Off:.cer,
' Extensmn 318, who w111 in. turn not:.fy properiDepartments.“

: 2 ";PERSONAL DECONTAMINATION |

Conta.mmated WOunds. Flush the wound under cold runmng water‘ and

Wa.lt the arrwal of the Radlologlcal Hea.lth Offlcer."‘

b Contammated Skm. Wash the skm w1th soap and Water, akmg care not to

sprea.d' conta.mznat:.on to clean area.. Further 1nstructlons w111 be g1ven by the




',5.“,.;“, B A R S b ok BT § ik iy e uh.u'-'im.

.work operatlons 1nvolv1ng radlatlon or, rad1oact1ve

[ R R P FEN: Tt

1nformat10nal matenal concermng the .I_.aaborato_ry s radlologmal.safet

$ “.,a;..‘_..-, Rl LU " "v-u,,.a A oo e |

' T-Labora'tory:Policy ;z,f

: Rad1olog1ca1 safety is a’ re5ponslb111ty of the 1nd1v1dua.1. ' Every employee:
:__must know the radiologmal safety aspect of hlS normal dut1es and perform these

h1s control. g
- J B

..Each D:.w.s:.on Wlll be respons:ble for 1ts own’ radlologlcal sa.fety. ,
D1V1s1on Heads w111 rev1ew the work pract1ces of personnel under the1r super— i
v1S1on to assure that they are adequate.,-.--' ' Tl

d. Rad1at1on and contammatxon w111 be confmed at the source 1nsofar as
_,-_practlcal Rad1at1on and rad1o1sotope sources w111 not Je0pardlze other users,"
Q-e1ther frorn the pomt of view of health protectlon or the conduct of exper:ments
Non rad:l.oact:.ve tracers w:.ll be used wherever poss:.ble, partlcularly in con=

. nect1on ‘with aerosol transPort and d15tr1but1on problems. . Engmeermg scale
';__test, ; effectweness, ~and evaluat1on prOJects, as well as. rad1at1on shleldlng and--'-_
. scattering exper1ments WhJ.Ch requlre full- scale structures and’ sources of o
"‘greater than 10 curies in the open and unconfmed will be conducted at an -
;‘.Englneermg F1eld 'I‘est Stat1on. R S AT

e The Health Phys:.cs Dnns:.on w111 act as’ an aud1t and advzsory agency:to

5 the Laboratory in all matters of. radlologmal safety.r It w111 prov1de Consultatlon ;

"f'and rnon1tor1ng serv1ce wherever requested ‘and will - carry out routme mom-
toring and 1n5pect10ns suff1c1ent to guard agamst personal overexposure and [

agamst 1ncrease of rad1at1on background that would mterfere w1th measure-'_ e

; The Laboratory obta1ns andyuses radioactive matenals under. 11censes
‘=3granted by the U S Atom:.c Energy Comrms:.on.' Under these lmcenses, the




- . -

Laboratory is subject to inspection and control requirements as outlined in
the Code of Federal Regulations, Title 10, Certain prohibitions are specified,
For instance, radicisotopes may not be used in or on humans unless a specific
license permitting that use is obtained, Certain radioisotopes and quantities
of radicisotopes may hot be brought on board unless specified in a license.
For information concerning the scope and limitation of licenses held by NRDL,
the Health Physics Division should be contacted,



s:, counting rooms,an' '
f11m ,Storage and: developmg areas, laboratorles for, rad:.o:"
o ‘chemical’ urmalysas and tracer stud:.es. . Contammatwn controlg
{;procedures requlred and must be formally documented ‘

,Zone 4. H1gh Rad1at1on Area. Examples, work areas in wh1ch the radia
t10n level is;such; that a maJor portlon of the body could rece1ve s
greater than 100 mrem/hr.,work areas in Whlch an aerosol
greater than 10 times the RCG is generated Dosage and conw i
tammatmn controls are requlrwed ‘and must-be formally documented.'{

w111 determme the zone level of . a11 work areas under the:.r

Sl B b

:_control,‘ w:.thnadvme from personnel of the Health Phys1cs D1v1smn,,.Code 730,,1as
__neceSSary. - o -

. A chart%showmg the zone:level of all NRDL work spacels'wﬂl be mamtamed
"and posted in the "Code’ 730 offlce.

Sl Y Pl L

wia
'j. (2) Zone Markers._ HThe zone number w111 be conspicuously, posted for
r:Zones 2, 3 and4 'i'ANY ‘SPACE JcTI—IAT ‘DOES’ NOT DISPLA.Y A . ZONE . -‘

‘be! standardJ.zed by Code 730 and posted by the Engmeermg D1v151on, Code 240, iy
: :1n accordance w1th the 1nformatlon prov1ded by the approprlate superv:.sor. SR

.E i W o ‘ PIE P !

et Use of radicactive materrals presupposes the potent1a1 spread of con- ¢
-_tamlnation between contaminated and clean areas ‘by the rn_ovement of personnel
_-‘and equ1pment.._ The f0110w1ng controls are estabhshed' S :

i




(1) Personal Proted®on, No eating, smoking or dri¥ing should be done.
in spaces where radicactive material is used or stored {Zones 2, 3, and 4),
Nothing whatsoever shall be put into the mouth, this includes pipettes and stems -
of wash bottles, .

All open cuts will be covered before working with radiocactive materials.,
Gloves will be worn when handling objects that may be contaminated.

Protective clothing or equipment will not be taken into any area where
food is stored, prepared or eaten, Protective clothing shall not be worn in the
cafeteria,

Food containers or utensils of any kind will not be used for storing or
handling radicactive materials,

A careful self monitoring survey will be made on all personnel after
work with radiocactive materials in quantities in excess of those listed in
Appendix C, no matter whether they are leaving for lunch, rest periods, or
leaving the premises,

(2) Use of Protective Clothing, Protective clothing requirements
shall be specified by supervisor for all operations involving radioactive
material, Contaminated clothing shall be removed at point of egress from con~
taminated area.

(3) Zone Control. The movement of personnel and equipment from con-
taminated to clean areas shall be controlled or placed under stated restrictions.

{4) Storing and Handling Radioactive Materials, Operations with radio-
active solutions in quantities in excess of those listed in Appendix C, Reference
Z, shall be conducted in a tray or basin of sufficient capacity to hold all the
solution if spilled,

Solutions shall be in containers unlikely to be broken or to spill, For
high activity levels, the container shall have a secondary container or catch-
ment under or around it, Caution shall be exercised in handling radioactive
liquids in the laboratory., Work areas (bench tops, hoods, etc.) must be
covered with absorbent material, Liquid samples carried between rooms
must be in closed, non-breakable containers or else in a container surrounded
by a secondary non=-breakable container with absorbent material sufficient to
take up the entire sample if spilled.

Samples for counting shall not be carried to the counting room in hands
or instruments that have not been monitored and proven free of loose con-
tamination. Samples must be carried in trays or the like to obviate getting
any on the floor, etc. .



n complla ’ ce"\'}v1th Cahforma State regulatmns

g ati } Tom " %o b

should be made""w;th the-Health Phys:.cs D1v1s1on‘to ensure hat all 1tems oI '

: {5) 'Waste‘Dlsposa.l. fAll rad10act1ve materlals ‘for disposal 'will® be "placed
in waste contamers prov1ded.r.NEVER USE THE -SINK , Waste solut:.ons and
sol:l.ds conta.1n1ng ‘alpha em1tters will‘be’ placed in cartons and sealed w1th poly-

" ethylene’ before' place}nent 1"nmc“o'nta1ners. Spec1al carboys will be used for &
f’orgamc liquids, ‘Dead ammals, ‘which contain radloa.ctzve ‘material, ‘will 'be’ put
- into plastm bags, formaldehyde will be added =and ‘the sealed bags placed in a

520_:gallon' "can.j '(See ‘Section 3/2 ']?f.‘)

- Many of the Laboratory‘s ra.d1a.t1on sources and partlcleliaccelerators
roduce levels ‘of. such magmtude that personnel exposed for even short per1ods

' f t1me mlght Well recelve%serrous radzatlon doses : :

_operatlng procedure's are neces s'a'f'ry to prevent 1nadvertent exposure.

icedures shall be’ approved ‘by the' ‘Division and’ Depa.rtment Head! concerned and !

?forwarded to the Radlologwal Safetyr Commlttee for the1r review and recom- -

-me ndation.

3_whlch'are ‘automatically actlvated when"the machines’ are turned ‘on shall be :
installed .on all’ rad1at1ng machlnes. Door 1nterlock systems to prevent entry

PR ‘

:1nto ‘the ! radlatlon field when the machme. s in operat:.o_n are mandatory; Dot
Spec1al ope__ratlng procedures shall be pr0per1y documénted and posted to serve

o SR . S T IR R ARG 3 TOEEMSS
.as’ an a:Ld in preventmg accrdenta.l exposure
33_ o L e,

;delmeated with'’ permanent type barr1ers. Warmng S1gns vvrll _be pos__ted and

=flashmg light 5ystems will operate when the source is‘exposed.. Procedures >
'shall be properly documented and posted to serve as an aid in preventmg

I IRETE

.3*-»-»

&(3) Contammated Areas and Equmment.
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the zone level and special precautions that are necessary. The Health Physics
Division will mark work areas where more than 10 body burdens of radicactive
material are handled with a sign indicating the approximate quantity and type of
radioactive material present in the area. Zone 4 areas will be roped off or
barricaded. Signs will be posted to indicate the radiation hazards present.

All contaminated equipment, including vehicles, will be tagged with con-
tamination tags that clearly indicate the extent and location of the contamination.,
These tags will remain on the equipment until the Health Physics Division has
determined that they are no longer required.

(4) Aerosols. If aerosol production is possible, or radioactive vapor or gas
is involved, the material shall be transferred and operations carried out in a fume
hood or if above RPC levels in a glove box. Heating of containers that hold radio-
active material shall be done in a pan or tray to catch material, if spilled, and
should be done in a fume hood even if material is considered non-volatile.

Table 4.4, Volume II, Reference (a) defines the requirements for respiratory
protection in relation to the level of concentration of activity of airborne con-
tamination.

{5) Control of Field Operation Samples and Equipment. The regulations for
the control of movement and storage of Field Operation samples and equipment will
be prepared by the Logistics Support and Health Physics Divisions and submitied
to the Commanding Oifficer and Director via the Radiological Safety Committee for
review and approval.

(6) Criticality Precautions. Special precautions are required to insure against
the inadvertent accumulation of a sufficient quantity of special nuclear materials
(U233, U235, Pu239 or other fissionable material) to create a critical mass with an
attendant nuclear chain reaction.

Two types of configuration will be considered, The first will be unsealed
quantities of special nuclear material. For the purposes of this manual, a "unit"
will be defined as 250 grams of any unsealed special nuclear material,

Only one unit may be used in a room at any time. No guantities of unsealed
special nuclear material greater than one gram may be used in rooms adjacent to a
room where a unit is being used. In no event will the buffer distance be less than
12 feet., The Health Physics Division, Code 730, must be notified in advance be-
fore gram quantities of unsealed special nuclear material may be moved from any
room, Gram guantities of special nuclear material not in use should be stored
with the Health Physics Division.

The second type of configuration will be as "sealed sources" containing
more than 250 grams of special nuclear material. The "sealed source™ configu-
ration must meet the criteria established in TID-7016, "Nuclear Safety Guide" for
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nother methoa.ior monitoring tritium, which ‘és iates itself with the

"Vmately l x 10' pc/cc. ;

‘;sf)g’r“,\ b A o

There are three mainhazards to:‘ the,use Sf plutonium 7 These ,

3

Y

J (b) Pygoghoricitz

plutonium is contemplated for use :

b g

"'pro:duced neoplastic growth 1n the bone tissue of lower amrnals. In m_lan, thew 2

0 '04 MS: '\/\}hic

Fat e LR

‘box should also be used as much as possible.. It'is imperative that no leakag
of plutonium into the laboratory spaces be tolerated in Building 815. . f the !~
f'j.plutonium escapes into the laboratory and contaminates the ventilation system,

f_the System w:|.ll have to be shut down. i_ThlS Will necessitate evacuating ther

Another method of ‘entry 1s'; via contaminated _woundys or breaks 4n' the- ;,

[k e Gt

: contact with high acidic solution of plutOnium. :Once the material is- present
n the subcutaneous tissue, the area w1ll slowly but continuously release
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sub-criticality by virtue of quantity, size, volume or dimension before procure-
ment or use in the Laboratory. In addition, the basic configuration of the sealed
source shall not be altered in any way during use and additional quantities of
special nuclear materials shall not be used or stored in the same or in adjacent
rooms.,

(7) Tritium

(a) Precautions. Precautions to be taken when working with tritium or
tritium=-contaminated materials in quantities in excess of one millicurie include
the wearing of rubber gloves and the use of glove boxes or hoods. Rubber gloves
should be worn and changed frequently, since tritium water vapor passes through
the rubber in hours or less. All equipment which has come in contact with tritium,
either gas or T,0O vapor, will retain some tritium and should be considered con-
taminated. Stopcock grease, vacuum pump oil, and plastics are readily contami~-
nated, whereas, materials such as glass or stainless steel retain smaller quanti-
ties. At ordinary room temperatures, the diffusion of tritium through glass or
stainless steel or from tritiated accelerator targets is negligible. Tritium losses
from targets may result from heating or by an exchange mechanism when in contact
with ordinary hydrogen. Such targets must always be handled with rubber gloves,
as quantities up to several curies per square centimeter of target surface may be
absorbed on the target. Deuterium targets should also be handled with gloves,
since tritium contamination of several microcuries may also be present.

Tritium contamination is so often associated with vacuum pumps that
special precautions must be observed when disassembling or repairing a pump
that has been used on a system containing tritium. Oil and mercury associated
with the pumps should be carefully checked.

(b) Monitoring. All personnel working with tritium shall submit, period-
ically, urine samples for body uptake checks. Code 730 will advise the frequency
of monitoring. All areas in which tritium is used in quantities in excess of one
millicurie and especially vacuum pumps for systems containing tritium, should be
monitored for absorbed surface tritium by health physics personnel., It must be
remembered that the ordinary portable beta monitoring instrument will not detect
tritium due to the very short beta particle range. Air monitering instruments
capable of detecting tritium are available and should be used when there is the
possibility of release of tritium to the atmosphere.

Two instruments presently used to monitor radioactive gas are the
T-289 and T-290 radiacs. These instruments measure the rate of ionization pro-
duced by radioactive gases in the surrounding air. Air drawn into the radiac
passes through a precipitation chamber, which removes the free ions. The air
then enters the ionization chamber which detects ions due to radioactive decay
of gas. The limit of detection of the T-289 and T-290 is approximately 1 x 10-6
pc/ce and 1 x 10~ uc/cc, respectively.



~ Therefore iall opened cuts
plutonium should be-

5-'; plutonium is the standard radiological safety practices, but’ only more stringen
. (i e always wear gloves, good contamination control, -good housekeeping with "

- being done by non-technical personnel The purpose ‘of the permit is’ to ensure
.that: safeguards ‘will- be established and that’ radiologically safe workmg con ‘
-r;'vditions will prevail. The following procedures apply: et T e

‘k‘maintenance work be done in an area where radlation or contamination hazards &
‘are suspected will make this: known to the Plant Support Branch when submitting

;(3) fHealth thsics : Division'.
_:a representative of the- Health Phys:.cs D1v1sion and a Work Permit w1ll be’ pre-

-are requiredr w1ll be picked up from the' NRDL CIlothmg Issue Fa01lity as in— Lol
f_jjdicated by the Special Work Permit.; During the course of the work . maintenance

5 be done"by personnel normally using the space or by Engineering Divismn S
“Personnel, dependmg 'upon .the. effort required.”;Health Physics ‘Division .
_-.'—personnel will perform all necessary. monitoring surveys 'make recommenda- ;
. tions on decontamination procedures and arrange for participation of Engineering .
g D1v1sion personnel as necessary. : : - SR




- ' - '
(2) Equipment Decontamination. Equipment used in the Laboratory
or on field operations may become contaminated to the extent that radiological
controls are required before further use or storage. For uncontrolled use, it is
mandatory that all equipment be decontaminated to final or standard clearance
levels. Arrangements for equipment decontamination shall be made by the
Health Physics Division in cooperation with the Engineering Division.

(3) Personnel Decontamination. There is no completely standardized
system for skin decontamination. However, certain general methods have been
fairly successful and these are incorporated in the procedure which is posted in
each skin decontamination kit, These kits are available from the Health Physics
Division. The Health Physics Division shall be contacted whenever personal
contamination has not been completely removed by washing with soap and water,

Personal clothing that has become contaminated must be removed,
then decontaminated., Replacement clothing will be issued from Laboratory pro-
tective clothing stocks on an emergency basis. In no case will contaminated
clothing be worn away from the Laboratory. The Health Physics Division will be
advised of all instances of personal contamination and will recommend corrective
action.,

2, Monitoring

a. Personnel Monitoring

The NRDL dosimetry program is conducted in accordance with regulations
established by BuMed and the AEC for the protection of persons exposed to ionizing
radiation in the course of their work. A complete record of all radiation doses
received at the Laboratory or elsewhere shall be maintained for each person, using
Form 12ZND NRDL-79, Personnel Dosimetry Record. The completeness and validity
of such a record is dependent upon the cooperation of each individual in wearing
his badge properly during the work day and in reporting unusual circumstances or
doses received outside of his regular employment.

(1) Radiation Received at NRDL. All persons who work at the Laboratory
shall be monitored with one or more of the following types of dosimeters:

(@) Film Badges. A film sensitive to ionizing radiations is incorpo-
rated into the security and identification badge, and the issue and collection of
these badges as a function of the Security Division. The processing, evaluation,
and record keeping of the film in connection with the dosimetry program is a
function of the Health Physics Division. All significant exposures will be in-
vestigated, whether or not maximum permissible limits have been exceeded.

(o) Pocket Dosimeters. Personnel working in Zone 4 areas are re-

quired to wear pocket dosimeters in conjunction with film badges. These

10



do;simeters are checked daily, and if a high reading is indicated, the film badge
will be processed immediately to" substantiate the chamber reading. M Radiation .

as measured by pocket chambers will be used as a guide only and W1ll not* be
-inco;gorated in the permanent record : RN gy

_advertently'%-left in a radiation fleld the indivrdual shall retrieve it as soon as :
‘f“-possible and must notify the Health Physics D1v1sron of the circumstances re— :
' l_ated to the’ exposure. ( Film badges must’ not be carried away from the SFBNS
areas’ of NRDL, and employees are especially cautroned not to wear them when 1
‘receiving medical X-ray or radioisotope diagnc stic examina ion and/ or treatment '

(d) 3[;51tors. All v151tors to NRDL facrlities, mcluding contractors ;‘__'

'I—Iealth Phy'sics DivisiOn when work involving radiation 1§ to be done’ at ‘other
_“act1V1ties o _If the dosimetry is accomplished by the other activity, the results

be’ worn during work away from this activity only when prior arrangements have
"'-fbeen made by the Health Physics'Divismn ) SRR g e o L

ﬂvw- R &

:=init1ate all requests for radiochemical analyses . interpret results recommend :
_:corrective action, and maintain personnel exposure records.:s_aThe Health

- (b) On any person.known to have been exposed to ingestion, in .

halation ,"'or absorption of radioactive materials. 14 A B

i
b
="i .
]
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(c) Periodicawes, on personnel who routinely "%k with radioactive
materials,

(d) On personnel engaged in field operations both prior to and upon
return from the operation,

(4) Personal Contamination. In the event that any person is contami-

nated in excess of the lowest levels' specified on page 16, thé Health Physics
Division shall be contacted immediately. A complete monitoring survey will be
made to evaluate the extent of the contamination, Significant levels will be re-
corded on NRDL Form 12ND NRDIL.-342, Special Monitoring Report, The Health
Physics Division representative will provide the necessary assistance to ensure
complete decontamination, The degree of decontamination achieved and the
final contamination levels will be recorded on the Special Monitoring Report,

If the occasion warrants, an accident report shall be prepared as indicated in
Section 1.5 A,

(5} Notification of Exposure

{a) Immediate notification of exposure in excess of the limits pre-
scribed in Section 1, 5 will be given the individual and his supervisor by Code
730,

(b} Information as to radiation exposure of an individual will be pro-
vided to the individual or his supervisor whenever requested,

(c) Following termination of employment at NRDL, the individual's
radiation exposure record will be made available only upon his request,

b, Environmental Monitoring

(1) Routine Monitoring, A periodic monitoring program will be con-
ducted at the discretion of the Health Physics Division. This includes, at
various locations in the immediate geographic area, the measurement of
radiation, liquid effluents being discharged to the public sewer system, and
air effluents escaping from or being found outside the building, The Health
Physics Division will recommend corrective measures for any contamination
disclosed as a result of this program,

(2) Special Monitoring, Special monitoring surveys shall be made by
the Health Physics Division and recorded as follows:

(a) Radiological clearance of equipment or areas,
(b) Contamination levels after decontamination operations,
(c) Radiation and contamination levels in connection with specific

experiments,
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‘by the’ Radiolog:cal Hea.lth Off:.cer to enso.re that noone has: recewed more than
the MPD for ‘a’ gwen perwd The exammat:.ons and a,nalyses "shall-be perforrned‘

Laboratory, and upon termmatlon of ¢ employment, =each person w111 recente a
radlologlcal health examlnatron in add;tron to the re gularly reqmred phys1ca1

(a.) New Emploxees.
*t1me of: hlS ‘pre

all employees upon termination, : “While; such s'amplmg shall‘be cons1dered a
part of the’ termmatmn physmal examinatwn,“it is preferr ‘that it be’ ‘_sub"_‘
mitted suff1c1ent1y prior to the last work dayiso as-to. permit *e'nalysm befor:
the - employee departs and for the results of analys1s to be ava11ab1e to the
exa.rnmln "physmran a.t the t1me of terrnmatmn of physmal. L

_ ' Samples'from NRDL personnel partlcrpatmg
in f1e1d prOJects ‘shall:be subm1ttec1_ sufficiently pr1or to sub_]ect operatlon as to
:perms,t ana.lys:.s before _iorders a“e‘-’;ssued F1e1dpro;ects or:any\actlwty
_mvolvmg radloa.ctwe materlalsfor radiationsources. ‘away from NRDL or.= ¢

_ "Apost- operatmn ‘sample - shall be submitted upon completmn of
the. f1e1d opera.tlon Where: poss1ble, »such sample w:|.11 be collected'at the test

‘site at a t1me 1mmed1'ate1y followmg the: 1ast event m wh1ch the 1nd1v1dua1‘-"' v




test sites, shall be samplagein the same manner as full paaggeipants. - Respon-
sibility for all personnel reporting to NRDL Dispensary prior to departure for ’
field projects and on return from field projects shall rest with the head of the
department,

(d) Radiological Accidents, Each person, whether employed by NRDL
or not, who is involved in a radiological accident on NRDL premises or at a
NRDL administered field operation will, at the discretion of the Radiological
Safety Officer or Health Physics Division and approval of the Radiological Health
Officer, submit a sample immediately after such an occurrence. An accident is
a spill or any contaminating event in which there is a possibility of assimilation
of radioactive material in the body.

(e) Routine Sampling, Routine sampling, as ordered by the Radio-
logical Health Officer, will be performed annually upon personnel using radio-
active materials in pursuance of normal duties, and upon personnel working in
spaces where such materials are used routinely, Tritium sampling shall be
done weekly on all personnel using tritium in quantities in excess of the levels
listed in Appendix C, Reference 2,

{f) Sampling for Activities Other Than NRDL. Requests for radio-
assay of biological samples received from other DOD activities will, upon
approval by the Radiclogical Medical Director, NRDL, be processed in accord-
ance with the procedures under Section 3 below., The Radiological Health Officer
will prepare answering correspondence for the signature of the Radiological
Medical Director.

{g) Follow-Up Sampling, Additional sampling will be accomplished,
as required by the situation, at the discretion of the Radiological Health Officer
as a recommendation by the Health Physics Division.

{h) Legal Release, When an individual declines to submit a properly
requested specimen, he shall be required to sign a statement releasing the
Laboratory and the Navy of legal responsibility,

(3) Special Examinations. The Radiological Health Officer will perform
special examinations, as indicated below, upon the following:

{2) Any employee who developes an acute, unexplained illness of
more than three days duration.

(b) Any person who has received an acute radiation exposure (from
any source) in excess of 25 rem, or a chronic radiation exposure (from any
source) of 75 rem if accumulated within a period of less than five years.

{c) Where a person is expected to be exposed to significant neutron

or microwave radiations, a special eye examination shall be conducted prior to
assignment of such duty, semiannually, and upon termination of employment.
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contractor personnel, : students,-,
v1tatlona1 uncompensated bas1s.

__WOrklng four successwe weekSsor more ‘in labor\” ory areas where exposure to
“ionizing rad1at1on is: posszble (e. g first,_fourth ifth,. wor smth floors of
Bu11d1ng 816 and 820 or certa1n_areas of Camp Parks) 'shall

Th ' apphcable iv elon head.(Code 908 for, OCD contractors) Wlll notlfy
the ‘.Hea ,vRad1olog1ca ‘ ea.lth D1v1s1on (Code 720).,of those V1s1tors Who, a8
defmed above, _w111 requ1re _ra.dlologlcal health exammatwns. , Such not1f1cat1on
should precede the visit and should’ 1nc1ude the dates of the v1s1t. _ The Med1ca1
Dlrector, .Code. 700 will: decide those cases.in which doubt exrets \as. to whether
_‘or not a g1ven v:Lsxtor Wlll requrre rad1olog1<:a.1 health exa.m:.nat:Lone. 'I‘he Camp
. Parks representatzve, iCode 170, will assure through contact with the Med1ca1

Director, that Carnp Pa.rks v151tors ha.ve recewed rad1olog1ca1 health examma-

t1ons whe re re qulred




b, Dose Limits ‘a ‘ g

(1) General, Subject to exceptions in Paragraphs 2 and 3 below, the .
occupational whole body dose limit for Laboratory operations is 1. 25 rems per
calendar quarter,

(2) Special Operations. When required by the nature of the NRDL
experiment, an individual may be permitted to receive a whole-body dose
greater than 1, 25 rems per calendar quarter provided: (a) the exposure shall
not cause the individual to exceed 3,0 rems in the particular calendar quarter,
(b) the exposure shall not cause the individual to exceed an accumulative lifetime
dose equal to {N-18) x 5 rem (N being the individual's age); and (c) the operating
supervisor previously ascertains that the individual has a documented exposure
history on file with the Health Physics Division, Code 730,

(3) Minors. The dose limit for individuals under 18 years of age is
0,125 rems per calendar quarter.

c. Internal Contamination

The RCG!s for radiocisotopes entering the body from any process are
listed in Volume 2, Appendix A, Part 1 of Reference (1) as MPBB!s (maximum
permissable body burdens), Body excretion rates resulting from MPBB!s are
listed in Volume 2, Table 4,5 of Reference (1), Laboratory operations will be
.conducted in such a way that internal contamination will be kept to a minimum,

d, Surface Contamination

The RCGYs for surface contamination are listed as follows!
ISOTOFE AVERAGE MAXIMOM REMOVABLE
Alphe Emitters 500 d/min-100 cm® 1,000 d/min-100 cm® 20 d/min-100 cm?

Bota—Gamms Emitters 0.2 mrad/hr € 1 om 1.0 mrad/hr @ 1 em 200 d/min-100 cm?¥

* , ‘
For tritium, the removable limit is 10,000 d/min-100 cm?

e, Air and Water Contamination

The RCGts for exposure of NRDL personnel to breathing air and
drinking water are listed in Appendix B, Table I, Reference (2}, The RCG's
for air and water contamination for release from Laboratory control to the
environment are listed in Appendix B, Table 1I, Reference (2).

5. Radiological Reports

Actions to be taken in emergencies are presented at the beginning of this
instruction, In this connection the following reports are mandatory:
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> .«Not later than ,48 hours. aftergthe acc1dent, the followmg'

LA Tl e JERRIN TS B TERR T T T S R H Fodurt fud

"w111 prepare and forward a Wr1tten report, to the Chalrman of the Radlologlcal ‘

G (a) The Head of the d1v151on 1nvolved in the acc1dent.
:_"condltlon at the time of the accident,’ its: probable cause,’; safety controls used
:personnel 1nv01ved and degree of . 1nJury. if any, and 1mmed1ate actlon taken.

j_acc1dents. (Cop1es to: Codes 905, ;720, aand D1v1s1on Head mvolved )

the Department Head concerned‘""Reports will'be* sent to d1str1but1on outside ‘the
Laboratory in accordance with 1nstruct10ns supphed by the. Bureau of Med1c1ne
‘_and Surgery and as set forth '1n the AEC authorrzat:l.on to NRDL to procure and

T Currently the perm1SS1b1e level for exposure to whole body rad1at1on, s

‘et forth in'the:Codé of Federal Regulatmns 1T1tle 10, Part 20,iis: 1 725 ,reml
"quarter of penetratmg rad1at1on {deep dose) or, 7 5 rem/quarter of non-penetra.t-
Ling radlatlon (surface dose). For the ‘usual four week badgmg per:.od ‘these

‘levelsiwould be'0, 4! rem/4-week permd and:2,5: ‘rem/4-week period,urespectwely.
Film: badge exposures greater than these are’ ‘considered 'to.be’ in'excess of: that et
- permltted for safe” contmued pract:.ce. iAdd1tlona1 1nformat1on on radlologmal
'-g,exposure 11m1ts may be found i in Sect:.on 1.5, Instances of overexposure as re=:

- vealed by the film badge program w111 be 1nvest1gated and reportedin full e’ '
partlculars to the Rad1olog1ca1 Safety Comm1ttee. The Comm1ttee will® rev:Lew -

'ithe 1nc1dent,hdetermme the exten_t!of the b1olog1ca1 s1gn1flcance," and make ’
; PR iR Tl b N




SECTION II

RADIOLOGICAL SAFETY EQUIPMENT

1. Protective Equipment

a. Clothing

Control of radioactive contamination requires the use of protective
clothing to eliminate body contact with the contaminant and the spread of con-
tamination to clean areas. Ordinary clothing provides some protection; however,
the greater the body area covered, the larger the degree of protection achieved.
Penetrability, durability, and ease of decontamination are important in the choice
and use of protective clothing, The following itemns are available:

(1) Fine weave coveralls or laboratory coats for most laboratory opera=
tions.

{(2) Gloves {surgeon's rubber, cotton, leather, or heavy rubl;er, de~
pending on the job) to minimize hand contamination.

{3) Shoe covering (plastic booties, rubber boots, or rubber overshoes
as required) where potential floor or ground contamination exists,

(4) Respiratory protection {such as Army Assault Mask or Navy Mark V
mask) where there is danger of airborne contamination,

(5) Hoods (made of plastic or fine weave canvas) under appropriate con-
ditions,

Protective clothing requirements for all operations in Zone 3 or 4 areas
must be specified by the supervisor, The Health Physics Division representative

assigned to each Division is available for advice on such matters.

b. Shielding Materials

The term '"'shielding materials'l as used here includes all materials used
to construct temporary shields or caves. Lead and concrete blocks are most
commonly used in the Laboratory. Lead bricks are available in two=inch thicks=
nesses of such size and shape to permit convenient handling and stacking in the
formation of interlocked walls and caves,

¢. Issue and Control

(1) Clothing. Issue of protective clothing originates with the individual
who submits the appropriate request form, with the knowledge and approval of
his supervisor to the Logistics Support Division at the NRDL Clothing Decon=
tamination Facility, For most normal continuing type work done locally, the



: .NRDL Form .4‘7'5,'\4P} ectlve Clothln_g Issue Card,‘*‘ m ; orJ3perc1al work
‘brione time’ srtuatlons, the Spec:al‘Work Perm1t, ,NRDL F_orm 93," can be used
for clothzng lssue. : ~ B ¥

i‘ placed in stock as approprrate.' :

'D1v151on under the’ technmal superv131on of: the Health Phys1cs D1v131on. LI
‘contammatlon is found, it'is reported to the Health Phys:.cs D1v1s:.on on’ NRDL _.
Form 290,“'an mvestlgation is made and correctwe measures are recommended

: v (2) Sh1eldmg Materrals. : One completed copy of. NRDL.Form 61, 4Request
for Lead Bricks,” will be forwarded to the: Loglstzcs Support D1v1s1on via the i -
Health Physrcs Drvrs:.on. 5 The bncks will be: delwered to. the requester by the
Logrst1cs Support Durlsion. §~When the bricks are no longer néeded for pro-
tection’ agamst radloactwe mater:als, the Health Phys:.cs D1v1s1on will be:
_n'ot1£1ed and arrangements w111 be made for the br1cks to: be checked for 'con-

A Work with’ rad1oact1ve materlal requires: ontrol and confmement of 1loose

actrwty. “«'For th1s purpose ‘2’ stock" of remote handlmg equ1pment, ‘ag l1sted

' ‘below, ‘is- mamtamed at the: Laboratory. '?_It g the respons1b1l1ty of the ine-
duudual to requ1srt1on these fac1l1t1es for ‘the program ‘in questzon. i Health
7Phys:cs D1v1s:.on personnel w111 ad\nse on the procurement and use’ ‘of the

s }1tems as! necessary." “The" follow:.ng 1terns are available f.or use at NRDL (a)

:'glove bOxes “(b) enclosed work spaces or: restrlcted rooms (Room 1109)
‘Building 131 at Camp Parks are available’ for work w1th large quantities of
:'radloact:.ve materlals, (c) temporary sh1elded areas constructed of lead

='any£fac111ty ‘that" 1Sato be’ used for handlmg ra.dmact:.ve mater1a1. H.The pre-?'
gvent:.on of. personnel overexposures ‘and aerosol releases durlng the course
‘of any exper1ment can be accomphshed through a rev1ew tof the features of

‘_the facility by a Health Physrcrst. R I s ORI Lo

ExperrmeLtal faci11t1es that a.re propos'ed for the use of radroactlve;
_;mate'rlal will’ “be: approved for adequacy of sh1eld1ng, dequacy of aerosol




Proposed experimer 1 plans that are submitted via * _ NRDL Form 44
or 44A will be reviewed gy the Health Physics Division onadequa,cy of .
structure to provide safe conduct of the experiment,

4, Monitoring Instrumehnts .

Monitoring instruments are essential tools in a radiological safety pro-
gram, The variety of types and levels of radiation requires a wide range of ~
instruments as to both model and quantity, There are a number of fixed in-
stallation instruments in the Laboratory (such as hand and shoe counters,
continuous aerosol monitors, laboratory~type counters, etc.) as well as a
supply of portable instruments.,

Portable survey meters are divided into two general classes: contamina-
" tion meters which are used to detect and estimate quantity of radicactive con-
tarmination, and dose rate meters which are used to measure radiation levels,
A third class of instrument includes the counting and sampling devices, FPort-
able instruments of all three types are available for use by the investigator
and are maintained at the Central Instrument Pool for issue or replacemeént.
Representatives from the Health Physics Division will aid and advise in the use
of portable instruments as required,

5, Dosimetric Devices

Dosimetric devices include all types of instrumentation used to measure
the accumulated radiation dose received by personnel, These are worn for
stated intervals and then processed to determine accumulated radiation expo-
sure, The doses are recorded and constitute the individual's legal dose record,
upon which participation in and time limitations of future radiological work are
based, Two types of personnel dosimeters are used at NRDL: film badges
and pocket ionization chambers, Film is processed by the Health Physics
Division, pocket chambers are issued by Code 243D upon recommendation of
a heaith physicist, or as required in b below,

a. Film Badges

The NRDL badge is a plastic multifiltered film holder {with lead,
aluminum, and cadmium shields} which contains a two-film packet {10 mrad
to 10 rad and 8 rad to 1, 000 rad). This badge is designed to serve also as a
security badge and must be worn at all times by every Laboratory employee
when in NRDL Buildings, even when in non-radiation areas., A separate film,
also inserted into the plastic holder must be worn by all those personnel who
work with neutron sources,

b. Pocket Ionization Chambers

Pocket chambers are used to supplement film badges in high exposure
or short term work, since they provide an immediate indication of accumulated .
dose. While the chamber is used for dose control during a specific part of an
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SECTION III ,
- : -
ACQUISITION, CONTROL AND ACCOUNTABILITY OF
RADIOACTIVE MATERIALS

l. lLicensing Requirements

NRDL's AEC licenses provide certain limitations on the procurement,
possession and use of radioisotopes., Some of these limitations are: {a) Radioe
isotopes may not be used in or on humans unless a specific license permitting
that use is obtained, (b) NRDL is licensed to possess and use specific radio-
isotopes and quantities of these radioisotopes, Radioisotopes obtained in the
regular procurement channels are screened for license compliance by the Health
Physics Division. Any procurement outside the regular channels should be
cleared with the Health Physics Division. {c) Radioisotopes may not be used at
any location other than NRDIL facilities except under limited conditions, Such
proposed use should be cleared with the Health Physics Division. (d) Radio-
isotopes may not be transferred except to an activity licensed to receive the
material,

2. Radioisotope Procurement

a, Determination of Requirements

A Scientific Investigator planning an experimental program involving the
use of radioactive materials will determine the type and quantity of radioisotope
or material required, the radiological safety equipment and the procedures
necessary for safe conduct of the experiment., The Health Physics Division
representative assigned to each division is available to assist and advise ex~
perimental investigators in the determination of requirements,

b. Request for Approval

The experimental investigator in the Scientific Department will submit
the pertinent information on Radioisotope Use Approval Form, 12ND NRDL=44,
prepared according to the instructions shown on the form, through his Divisional
Office, to the Chairman, Radiological Safety Committee, The Associate Scientific
Director will act as Division Head for investigators who are not members of the
Scientific Department and are requesting radioactive materials for use at this
Laboratory. Reorders or amended uses of isotopes for use in established ex~
periments shall be initiated on Radioisotope Information Form 12ZND NRDL.44A,
a simplified version of the Form 12ND NRDIL-44,

c. Radiological Safety Committee Review

The Use Approval Form 12ND NRDL-44, as prepared and submitted in
b above, shall be reviewed by the Divisional Office, and forwarded to the
Health Physics Division for review and a statement of the radiological safety
requirements for the experiment shall be attached to the request on a Form
12ZND NRDL~76, Health Physics Division, Isotope Procurement Investigation,
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'_Rad1olog1 Sa,fety Committee, who'
W ';ioprnlon f1nds ‘the: radrologmal safety controls to be
:»' "the .use of the material as 1nd1cated on the form. i

Y

G g

: d Ordermg of Mater1als

s’sue or 'I‘urn In, Form DD 1348-1, -and; spec_1a1 1nstruct1ons or corre5pondence
;_All stubs W111 sPecufy de11very via: Code 730,

v

; l,f(Z) Health thsms D1v1s1on.:. (a.) W111 rev1ew the request for confor- i :
: by wilr” record necessary data: to
mamtam the central record of all radmactlve matenals at the Laboratory"'
W111 1n1t1a1 or otherw1se 51gn1£y its . reV1ew of Form DD 1348 1, detach copy, for

- and forward the request for : processmg through regular supply

1sotopes an hal]l dehver them to the Health Physms D1vlsron. ,1 Health Phys:.cs
personnel w111 1n8pect the sh1pment, momtor the contents, and store .the item =
until needed by the sc1ent1f1c 1nvest1ga.tor.%" Aquuots of - mater:.als ‘may be w1th- -
drawn from the stores and delwered to the sc1ent1f1c mvestlgators under ‘the

."':‘ ;..--M.Spe ial attentlon shallrbergw.ven to all. orders 1nvolv1ng shortlwed 1sot0pes
,(T 1/2. less than 24 hours). qul stub requ1s1t1ons for Such mater1al shall be ;




(those used in this Labo- “ory are hydrogen 3 (tritium), '~ >rium 232, uranium
233, uranium 235, uranm 238, and plutonium 239) is cMrolled b*} licenses,
issued by the Division of Licensing and Regulation, AEC, The license requires
the holder to maintain accurate inventories of materials and to conform to AEC *
regulations concerning disposal and transfer of the materials,

a, Accountability {physical)

Physical accountability for radioisotopes, by~-product materials, and
special nuclear materials is the responsibility of the Health Physics Division,
which maintains complete records on location and use as required by the AEC,
Radiation sources will be inspected and leak tested as required. Required
reports to AEC will be the responsibility of the Health Physics Division,

b, Waste Control and Disposal

The quantities of radiocactive isotopes and other nuclear materials used
in the Laboratory necessitate a uniform procedure for handling and disposal
(final accounting) of such materials when they become waste. Radiocactive waste
includes all materials that are contaminated to the extent that release through
normal disposal channels would be inadvisable when public safety is considered,
The procedures used for radioactive waste disposal are intended to guard
against contamination of laboratory spaces, shipyard facilities, and the public
domain as well as to permit utilization of radioisotopes, In the collection of
waste special nuclear materials, the procedures to prevent criticality as out=-
lined in Section 1, c. {6) above will apply, Specially marked waste containers
will be used for all special nuclear materials,

Laboratory scientific investigators will anticipate waste disposal
problems as far in advance as possible and advise Plant Support Branch,
Engineering Division as to the need for additional waste containers. The
Engineering Division will dispose of the radioactive waste material for the
Laboratory with the Health Physics Division acting to ensure compliance with
radiological safety regulations, The Health Physics Division will monitor
Laboratory waste containers at regular intervals, tagging containers with
special radioactive waste shall be approved by the Division and Department
Heads concerned and forwarded to the Radiological Saféty Committee for their
review and recommendation.
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e Laboratory 1s establ:.shed w1th the adv1ce

EE LR K s -

. ‘The, RadrologlcalMed:.cal Director. is responsible for thet rad1olog1ca1
safety of ‘the Laboratory. _ Spec1f1cally,t_he performs the followmg funct1ons
Ha) Adv1ses the . Commanding- Officer and Director on all ‘matters. of rad1olog1cal .
‘safety. (b) Directs and coordmates the act1v1t1es of the. Radrologlcal Health « o
and Health Phys1cs D1v1s1ons. (c) Rev:.ews all 1nstances of radlologmal etyl'cpo-
sure 1n excess of the maxrmum permls s:.ble 11m1ts and prepares reports of such"

'exposures for subrmss:on to the Bureau of Mechcme and Surgery.,

_ Health Physms D1v1s1on

The Health Phys1cs D:.v:.s:.on is responmble for the overall operatwn and
:supervision of the ;'-Laboratory's radlologmal safety program f_Operatmg within
the Medical’ Department,ethe division serves. “the entire Lahoratory_ f""_’Spec1f1-=
'cally, the functrons of the Drvrsron are to.'*_: (a) Formulate rad1olog1ca1 safety
regulat1ons for revrew by the Radrologmal Safety Comm1ttee. (b): Implement
the rad1010g1ca1 safety regulatlons ‘and procedures as promulgated by:the: Com
mandmg Off:.cer and Drrector.,r (c) Prov1de contmuous mon1tor1ng and con
'sultatwe serv1ces to pro;ect leaders and’ scnent1f1c 1nvest1gators with regard
to 0pt1mum' _ond1t10ns for. safety in the use of radroactwe materlal.-“-?(d) Mam
tain and provide personnel dosimetry for all: Laboratory perSOnnel and
visitors, . Interpret and’ report results obtamed from these: devices: and ma1n E
._'ta1n permanent dos1metry records. “{e) Review all requests for 1sotopes and
~irradiation .services so as to, assure the Rad1010g1ca1 Safety. Commlttee that
'the proposals conform to 11censmg requzrements. {f) Keep a ‘central’in- o
ventory of all’ radxoactwe mater1a1 in thef Laboratory and. store safely, what is
not in: 1mmed1ate use" (g) Be ready to ‘assist in'the procurement of sPecial ‘
'nuclear matenals. (h) Insure that the d1sposa1 of rad1oact1ve waste is saf
and meets legal requu'ements. ‘ (1) Measure and record the radiation levels k.
and’ concentratmn of liquid and a1rborne ra.dloactwe mater1a1s bemg drscharged :
,both within the | Laboratory boundarres andin the environs, %?'J:[J) Review_.and
_‘make recommendatmns on the’ rad-safe ;aspects; of . all new faC111t1es mvolvmg
v rad:.atwn machmes or. rad1oact1ve materrals. L ' AU




In addition to the fusgstions mentioned above, the Heagth Physics Division'
assists in training and indoctrination of personnel in radiological safety and
performs evaluation and developmental work in the field of health physics, with s
special emphasis upon Laboratory problems.

3. Radiological Health Division

The Radiological Health Division is responsible for all medical aspects of
the radiological safety program of the Laboratory, and for the physical welfare
of the Laboratory personnel insofar as it relates to Laboratory working con-
ditions. Specifically, this Division (a) conducts pre-employment and terminal
physical examinations of all personnel, {b) performs radioclogical health exami-
nations, as required, (c) conducts a radiobiological assay program, including
radicassay of samples from other DOD activities, (d) acts as liaison between
the Laboratory and the SFBNS Medical and Dental Departments, {e) controls
all records relative to radiological exposure of personnel and the interpreta-
tions of them, and (f) compiles and interprets data from radioclinical labora-
tory analyses in cases of possible internal contamination with radiocactive
material and recommends appropriate action,

4, Radiological Safety Committee

The AEC stipulates that, to be eligible for a license to procure radio-
isotopes and to possess source and special nuclear materials, an institution
must establish a Radioisotope Committee {(CFR 10, Part 30). The Radiolo-
gical Safety Committee serves in this capacity at NRDL, .

The Radiological Safety Committee reviews requests for isotopes and
special irradiation, certifies that procurement is necessary to program
objectives, that the facilities are adequate to handle the materials, and that
the proposed method of usage is in accordance with accepted safe practices.
In addition, the Committee will review policies and procedures for radiation
safety, cases of exposures in excess of the RPG, and radiological incidents
and will make appropriate recormmendations to the Commanding Officer and
Director. In addition, the Committee, with the support of the Health Physics
Division, takes the necessary action to obtain and maintain licenses for the
procurement of radioisotopes and for the possession of source and special
nuclear materials.

The Radiological Safety Committee is composed of the following:

Chairman - Associate Technical Director, (Applied Studies), Alternate
Chairmen - Radiological Medical Director and Head, Health Physics Division,
Members - Head, Biological and Medical Sciences Division; Head, Nuclear
Technology Division, Head, Radiation Physics Division, Head, Physical
Sciences Division, Head, Technical Management Officer, three addition
members, two appointed from the Technical Department and one from the
Technical and Administrative Services Department.
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